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CLAIMS 



[Claim(s)] 

[Claim 1] The ion conductivity macromolecule with which a proton acid radical is characterized by being 
separated from macromolecule principal chain structure by the spacer structure of one or more atoms. 
[Claim 2] The ion conductivity giant molecule with which spacer structure which separates a proton acid radical 
and giant-molecule principal chain structure is characterized by being carbon, a ketone, the ether, a thioether, 
the silyl ether, an amide, ester, imide, carbonate, and urethane. 

[Claim 3] Spacer structure Alkyl, aryl, alkoxy ** aryloxy, A ketone, the ether, a thioether, an aldehyde, an amide, 
ester, A thiol, cyano ** urethane, a halogen, nitril, carboxyl, Silyl, poly alkene oxy-** poly arylene oxy-** poly 
arylene sulfate, Claim 1, the ion conductivity macromolecule of two publications which are characterized by 
being the monomer, the oligomer, or the polymer radical containing the poly arylene sulfone, a poly 
phenoxyphenyl ketone, polystyrene, polyphenylene, a polyamide, polyimide, polyester, and polyolefine. 
[Claim 4] The ion conductivity macromolecule according to claim 1 to 3 with which macromolecule principal 
chain structure is characterized by having a polyphenylene frame, a polyester frame, the poly alkene oxy-frame, 
the poly arylene oxy-frame, the poly arylene sulfate frame, the poly arylene sulfone frame, a poly phenoxyphenyl 
ketone frame, a polystyrene frame, a polyamide frame, a polyimide frame, and a polyolefine frame. 
[Claim 5] The ion conductivity macromolecule according to claim 1 to 4 with which a proton acid radical is 
characterized by being a sulfonic group, a carboxylic-acid radical, a phosphoric-acid radical, and a sulfone imide 
radical. 

[Claim 6] The ion conductivity macromolecule according to claim 1 to 5 characterized by what is expressed with 
the following general formula (I). 
[Formula 1] 




CRl)-(x) (R2) 



( I ) 



Even if the same the inside R1 and R2 of a formula, it may differ, and an aromatic series ring may be permuted 
to a maximum of four pieces. Hydrogen, alkyl, aryl, alkoxy ** aryloxy, a ketone, The ether, a thioether, the silyl 
ether, an aldehyde, an amide, ester, Thiol, cyano ** halogen, and poly alkene oxy-** poly arylene oxy-** Poly 
arylene sulfate, the poly arylene sulfone, a poly phenoxyphenyl ketone, [ whether it is the monomer, the oligomer, 
or the polymer radical containing polystyrene, polyphenylene, a polyamide, polyimide polyester, and polyolefine, 
and Y exists and ] Or it is chosen out of the group which consists of -Ar- f -Z-, -Z-Ar- f and -Ar-Z-Ar-. here — 
Z -O- -S- -NR-, and - O(CO)- and - (CO) NH(CO)- - NR'(CO)-, a phthalimide, PIROMERITTO imide, -CO- - 
'is alkyl or aryl independently, and it may join together and it may suit. CH2-, -CF2-, and - CR'R" — the divalent 
radical chosen from the group which consists of - it is — here — R' and R' — Ar is chosen from the group 
which consists of arylenes, such as phenyl, naphthalene, and an anthracene, arylene permuted by the hetero 
arylene list by at least one R group, and hetero arylene. X is a proton acid radical chosen from a sulfonic group, 
a carboxylic-acid radical, a phosphoric-acid radical, and a sulfone imide radical, n — one or more integers — it 
is — m — and — I It may be zero or more integers and a block or random is [ n+m+l at least may be four or 
more, and ] sufficient as each part of n f m, and I. 

[Claim 7] The ion conductivity poly membrane characterized by using an ion conductivity macromolecule 
according to claim 1 to 6. 
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[Claim 8] Yhe fuel cell characterized by using the ion conductivity macromolecule body membrane of a 
publication for either accbrding to claim 1 to 7. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ion conductivity macromolecule with the 
proton acid radical suitable for the film for fuel cells applicable to the fuel cell which uses 
hydrogen, water, alcohol, etc. for a fuel ion conductivity excelled [ macromolecule ] in thermal 
resistance highly. 
[0002] 

[Description of the Prior Art] In recent years, new energy accumulation of electricity or a 
generation-of-electrical-energy component has been strongly called for from the point of an 
environmental problem in society. It is the generation-of-electrical-energy component with 
which the fuel cell also attracts attention as one of them, and it is most expected from low 
pollution and the description of being efficient that it is. By oxidizing fuels, such as hydrogen and 
a methanol, electrochemically using oxygen or air, a fuel cell is changed into electrical energy and 
takes out the chemical energy of a fuel. 

[0003] Such a fuel cell is classified into a phosphoric acid mold, a melting carbonate mold, a solid 
acid ghost mold, and a polyelectrolyte mold according to the class of electrolyte to be used. The 
phosphoric acid mold fuel cell is already put in practical use for power. However, the phosphoric 
acid mold fuel cell needed to be made to act at an elevated temperature (before or after 200 
degrees C), therefore since the miniaturization of a system with long warm-up time being difficult 
and the proton conductivity of phosphoric acid were low, it had the fault that a big current could 
not be taken out. 

[0004] On the other hand, the operating temperature of a macromolecule mold fuel cell is about 
about 80-100 degrees C in the highest. Moreover, since the internal resistance in a fuel cell can 
be reduced by making thin the electrolyte membrane to be used, it can be operated with a 
quantity current, therefore it can miniaturize. Research of a macromolecule mold fuel cell 
prospers from such an advantage. 

[0005] Ion conductivity high about the proton which participates in the electrode reaction of a 
fuel cell is required of the polyelectrolyte film used for this macromolecule mold fuel cell. As 
such an ion conductivity polyelectrolyte film ingredient, super-strong acid radical content 
fluorine system giant molecules, such as a trade name Nafion (Du Pont make) or Dow film (the 
Dow-Jones company make), are known. However, since these polyelectrolyte ingredients are the 
macromolecules of a fluorine system, they have the problem of being very expensive. Moreover, 
since moisture maintenance around 100 degrees C which is operating temperature since the 
glass transition temperature which these macromolecules have is low was not enough, high ionic 
conductivity could not be utilized thoroughly, but there was a problem of ionic conductivity falling 
rapidly and it becoming impossible to act as a cell. 

[0006] On the other hand, although giving the residue which is chosen as a polymer from a 
carboxylic-acid radical, a sulfonic group, and a phosphoric-acid radical and which can be 
dissociated to ion was indicated by Patent Publication Heisei 8-504293 in order to give ion 
conductivity, neither about a polymer frame nor ionic conductivity, it was limited at all. Moreover, 
although were indicated by W09424717, and the ion conductivity macromolecule characterized 
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by including phenylene structure in the principal chain containing a proton acid radical showed 
that the part of a sulfone radical was not pinpointed but ion conductivity was shown, it was a low 
value. 

[0007] When the proton acid radical compounded the ion conductivity macromolecule 
characterized by being separated from macromolecule principal chain structure by the spacer 
structure of one or more atoms and evaluated film organization potency and ion conductivity this 
time, high ion conductivity's being shown and thermal resistance were high, and we found out 
that especially the ion conductivity macromolecule with which a proton acid radical is 
characterized by being separated from macromolecule principal chain structure by the spacer 
structure of one or more atoms was excellent. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention tends to solve the problem which such 
a conventional technique has. Namely, ion conductivity aims at offering the ion conductivity poly 
membrane for fuel cells and fuel cell using an ion conductivity macromolecule with the proton 
acid radical which was highly excellent in thermal resistance, and this. 
[0009] 

[Means for Solving the Problem] The ion conductivity poly membrane for fuel cells which this 
invention offers is characterized by being the ion conductivity macromolecule with which a 
proton acid radical is characterized by being separated from macromolecule principal chain 
structure by the spacer structure of one or more atoms. 

[0010] The fuel cell concerning this invention is characterized by using the above-mentioned ion 
conductivity poly membrane. 

[001 1] The ion conductive polymer film concerning this invention has the high ion conductivity 
which is satisfactory practically, and is excellent in thermal resistance. 

[0012] the low resistance which was excellent in endurance when the fuel cell was formed using 
the ion conductive polymer film especially applied to this invention — a high current — an 
operational fuel cell can be obtained. 

[0013] That is, this invention is specified according to the following matters. 
[0014] The ion conductivity macromolecule with which <1> proton-acid radical is characterized 
by being separated from macromolecule principal chain structure by the spacer structure of one 
or more atoms. 

[0015] The ion conductivity giant molecule with which spacer structure which separates <2> 
proton-acid radical and giant-molecule principal chain structure is characterized by being 
carbon, a ketone, the ether, a thioether, the silyl ether, an amide, ester, imide, carbonate, and 
urethane. <Three> spacer structures Alkyl, aryl, alkoxy ** aryloxy, A ketone, the ether, a 
thioether, an aldehyde, an amide, ester, A thiol, cyano ** urethane, a halogen, nitril, carboxyl, 
Silyl, poly alkene oxy-** poly arylene oxy-** poly arylene sulfate, Claim 1, the ion conductivity 
macromolecule of two publications which are characterized by being the monomer, the oligomer, 
or the polymer radical containing the poly arylene sulfone, a poly phenoxyphenyl ketone, 
polystyrene, polyphenylehe, a polyamide, polyimide, polyester, and polyolefine. 
[0016] The ion conductivity macromolecule according to claim 1 to 3 with which <4> 
macromolecule principal chain structure is characterized by having a polyphenylene frame, a 
polyester frame, the poly alkene oxy-frame, the poly arylene oxy-frame, the poly arylene sulfate 
frame, the poly arylene sulfone frame, a poly phenoxyphenyl ketone frame, a polystyrene frame, a 
polyamide frame, a polyimide frame, and a polyolefine frame. 

[0017] The ion conductivity macromolecule according to claim 1 to 4 with which <5> proton-acid 
radical is characterized by being a sulfonic group, a carboxylic-acid radical, a phosphoric-acid 
radical, and a sulfone imide radical. 

[0018] The ion conductivity macromolecule according to claim 1 to 5 characterized by what is 
expressed with the <6> following general formula (I). 
[0019] 
[Formula 2] 



http://www4.ipdl. inpit.go.jp/cgi-bin/tranj/veb_cgi_ejje 



• 

2007/08/20 



JP,2002-289222,A [DETAILED DESCRIPTION] 



3/9 ^— v 




Cri)-(x) (R2) 



( I ) 



Even if the same the inside R1 and R2 of a formula, it may differ, and an aromatic series ring 
may be permuted to a maximum of four pieces. Hydrogen, alkyl, aryl, alkoxy ** aryloxy, a ketone, 
The ether, a thioether, the silyl ether, an aldehyde, an amide, ester, Thiol, cyano ** halogen, and 
poly alkene oxy-** poly arylene oxy-** Poly arylene sulfate, the poly arylene sulfone, a poly 
phenoxyphenyl ketone, [ whether it is the monomer, the oligomer, or the polymer radical 
containing polystyrene, polyphenylene, a polyamide, polyimide polyester, and polyolefine, and Y 
exists, and ] Or it is chosen out of the group which consists of -Ar-, -Z-, -Z-Ar- and -Ar-Z- 
Ar- here — Z -O- -S- -NR-, and - O(CO)- and - (CO) NH(CO)- - NR'(CO)-, a phthalimide, 
PIROMERITTO imide, -CO-, - 'is alkyl or aryl independently, and it may join together and it may 
suit. CH2- -CF2-, and - CR'R" — the divalent radical chosen from the group which consists of 
- it is — here — R' and R' — Ar is chosen from the group which consists of arylenes, such as 
phenyl, naphthalene, and an anthracene, arylene permuted by the hetero arylene list by at least 
one R group, and hetero arylene. X is a proton acid radical chosen from a sulfonic group, a 
carboxylic-acid radical, a phosphoric-acid radical, and a sulfone imide radical, n — one or more 
integers — it is — m — and — I It may be zero or more integers and a block or random is 
[ n+m+l at least may be four or more, and ] sufficient as each part of n, m, and I. 
<7> An ion conductivity macromolecule according to claim 1 to 6 is used. Ion conductivity poly 
membrane by which it is characterized. 

[0020] <8> Fuel cell characterized by using the ion conductivity macromolecule body membrane 

of a publication for either according to claim 1 to 7. 

[0021] 

[Embodiment of the Invention] Hereafter, the ion conductivity macromolecule concerning this 
invention is explained concretely. 

<a general view of an ion conductivity macromolecule> — the ion conductivity macromolecule 
with which a proton acid radical is first characterized by being separated from macromolecule 
principal chain structure by the spacer structure of one or more atoms is explained. 
[0022] The spacer structure in this invention means the thing of the structure which has 
separated a proton acid radical and macromolecule principal chain structure. 
[0023] The spacer structure which separates a proton acid radical and macromolecule principal 
chain structure the ion conductivity macromolecule in this invention Carbon, a ketone, the ether, 
a thioether, the silyl ether, an amide, Although it is the ion conductivity macromolecule 
characterized by being ester, imide, carbonate, and urethane and is not restricted especially 
other than the joining segment of spacer structure, preferably Alkyl, aryl, alkoxy ** aryloxy, a 
ketone, the ether, A thioether, an aldehyde, an amide, ester, a thiol, cyano ** Urethane, halogen, 
nitril, carboxyl, silyl, and poly alkene oxy-** Poly arylene oxy-** poly arylene sulfate, the poly 
arylene sulfone, It is characterized by being the monomer, the oligomer, or the polymer radical 
containing a poly phenoxyphenyl ketone, polystyrene, polyphenylene, a polyamide, polyimide, 
polyester, and polyolefine. 

[0024] Furthermore, macromolecule principal chain structure is characterized by having a 
polyphenylene frame, a polyester frame, the poly alkene oxy-frame, the poly arylene oxy-frame, 
the poly arylene sulfate frame, the poly arylene sulfone frame, a poly phenoxyphenyl ketone 
frame, a polystyrene frame, a polyamide frame, a polyimide frame, and a polyolefine frame. 
Although especially the macromolecule principal chain structure in <macromolecule principal 
chain structure> this invention is not necessarily restricted, it is characterized by including the 
part expressed with a general formula (I) as basic structure of a more desirable ion conductivity 
macromolecule. 
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[0025] 
[Formula 3] 






CRl)-(X) (R2) 



( I ) 



Even if the same the inside R1 and R2 of a formula, it may differ, and an aromatic series ring 
may be permuted to a maximum of four pieces. Hydrogen, alkyl, aryl, alkoxy ** aryloxy, a ketone, 
The ether, a thioether, the silyl ether, an aldehyde, an amide, ester, Thiol, cyano ** halogen, and 
poly alkene oxy-** poly arylene oxy-** Poly arylene sulfate, the poly arylene sulfone, a poly 
phenoxyphenyl ketone, [ whether it is the monomer, the oligomer, or the polymer radical 
containing polystyrene, polyphenylene, a polyamide, polyimide polyester, and polyolefine, and Y 
exists, and ] Or it is chosen out of the group which consists of -Ar- -Z-, -Z-Ar-, and -Ar~Z- 
Ar- here — Z -O- -S-, -NR'-, and - O(CO)- and - (CO) NH(CO)- - NR'(CO)-, a phthalimide, 
PIROMERITTO imide, -CO-, - 'is alkyl or aryl independently, and it may join together and it may 
suit. CH2-, -CF2-, and - CR'R" — the divalent radical chosen from the group which consists of 
- it is — here — R' and R' — Ar is chosen from the group which consists of arylenes, such as 
phenyl, naphthalene, and an anthracene, arylene permuted by the hetero arylene list by at least 
one R group, and hetero arylene. X is a proton acid radical chosen from a sulfonic group, a 
carboxylic-acid radical, a phosphoric-acid radical, and a sulfone imide radical, n — one or more 
integers — it is — m — and — I It may be zero or more integers and a block or random is 
[ n+m+l at least may be four or more, and ] sufficient as each part of n, m, and I. 
[0026] [ whether the inside Y of the <structure of -Y-> aforementioned (type I) exists, and ] Or 
it is chosen out of the group which consists of -Ar-, -Z-, -Z-Ar-, and -Ar-Z-Ar-. here — Z - 
O- -S-, -NR-, and - O(CO)- and - (CO) NH(CO)- - NR'(CO)-, a phthalimide, PIROMERITTO 
imide, -CO-, - 'is alkyl or aryl independently, and it may join together and it may suit. CH2-, - 
CF2-, and - CR'R" — the divalent radical chosen from the group which consists of - it is — 
here — R' and R' — Ar is chosen from the group which consists of arylenes, such as phenyl, 
naphthalene, and an anthracene, arylene permuted by the hetero arylene list by at least one R 
group, and hetero arylene. 

[0027] Y expressed with said formula (I) more specifically Biphenylene, terphenylene, a quinoline, 
quinazoline, naphthylene, Anthracenyl, a pyrene, an azulene, a pyridine, a bipyridine, a pyrimidine, 
They are ester and the amide mold Y in detail to a phenanthrene, a pyrrole, a thiophene, 
vinylene, diphenyl ether, diphenyl ketone, an indene, and a pan. A desirable example - phenylene- 
CONH-phenylene - and -(phenylene-COO- phenylene - OCO)-phenylene — Phenylene 
carbonyl-phenylene - It is -(phenylene- carbonyl- phenylene- oxo — phenylene- carbonyl- 
phenylene)-. 

[0028] When the polymer of this invention is a block copolymer, it is the repeat unit Y. Oligomer 
or a polymer segment is formed. The example which is not restricted A polyamide, the poly ARI 
rate, poly arylene oxide, A polycarbonate, poly dimethylsiloxane, polyester, a polyether ketone, 
Polyphenylene, permutation polyphenylene, a polyphenylene sulfide, They are polystyrene, 
polytetrafluoroethylene, poly trifluoro ethylene, polyvinylidene fluoride, polyethylene, a polyvinyl 
chloride, polyimide, polyether sulphone, a liquid crystal polymer, a polyphenylene sulfide, etc. 
[0029] It sets in this specification and poly arylene oxide is Type (-Ar-O-) n. It is meant that it 
is the all-inclusive name of a polymer. Poly arylene oxide is Pori (2, the 6- dimethyl -1, 4- 
phenylene oxide), although not necessarily restricted. Pori (2, 6- diphenyl -1, 4- phenylene 
oxide) Pori ( oxy — 2, 3, 5, 6- tetrafluoro phenylene) And Pori ( oxy — 2, 6- pyridine diyl) is 
included. Although summarizing various polymers which include phenylene and an oxo-****** 
carbonyl repeat unit in this specification is not meant and it does not necessarily restrict a 
polyether ketone, it contains Pori (oxy — 1, 4- phenyleneoxy - 1, the 4- phenylene carbonyl -1, 
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4- phenylene) known also as PEEK for the polyether ether ketone, the related polymer PEK, etc. 
The poly ARI rate is terephthalic-acid or isophthalic acid, bisphenol A (2 and 2'- isopropylidene 
diphenol) and resorcinol, hydroquinone, 4, and 4'-. It is meant that it is the all-inclusive name of 
various polymers generated from diol like a dihydroxy biphenyl. The above-mentioned generic 
name is well known to this contractor. A polyamide is diamine, for example, 1 ,4-butanediamine, 1, 
6-hexanediamine, 4, and 4'-, although not necessarily restricted. Methylenedianiline, 1, 3- 
phenylenediamine, 1, and 4-phenylenediamine etc. and the polymer generated from the usual 
condensation with diacid, for example, an adipic acid, isophthalic acid, a terephthalic acid, 
succinic acid, etc. are included. 

[0030] Although polyester is not necessarily restricted, it contains diol, for example, ethylene 
glycol, 1 ,6-hexanediol, a hydroquinone, propylene glycol, a resorcinol, etc. and the polymer 
generated from the usual condensation with diacid, for example, an adipic acid, isophthalic acid, a 
terephthalic acid, succinic acid, etc. 

[0031] The structure of R2 among the <structure of -R2> above-mentioned type (I) An aromatic 
series ring may be permuted to a maximum of four pieces. Hydrogen, alkyl, aryl, Alkoxy ** 
aryloxy, a ketone, the ether, a thioether, the silyl ether, Aldehyde, amide, ester, thiol, cyano ** 
halogen, and poly alkene oxy-** It is the monomer, the oligomer, or the polymer radical 
containing poly arylene oxy-** poly arylene sulfate, the poly arylene sulfone, a poly 
phenoxyphenyl ketone, polystyrene, polyphenylene, a polyamide, polyimide, polyester, and 
polyolefine. 

[0032] Specifically, a hydrogen atom, a halogen, an atom, a hydrocarbon group, heterocyclic 
compound residue, an oxygen content radical, a nitrogen content radical, an aluminum content 
radical, a sulfur content radical, and a silicon content radical can be mentioned. 
[0033] More specifically, R2 can mention a hydrogen atom, a halogen atom, a hydrocarbon group, 
heterocyclic compound residue, a hydrocarbon permutation silyl radical, a hydrocarbon 
permutation siloxy radical, an alkoxy group, an alkylthio group, an aryloxy radical, an arylthio 
radical, an acyl group, an ester group, a thioester radical, an amide group, an imide radical, the 
amino group, an imino group, a sulphone ester radical, a sulfonamide radical, a cyano group, a 
nitro group, a carboxyl group, a sulfonic group, a sulfhydryl group, an aluminum content radical, or 
a hydroxy group. 

[0034] In <structure of spacer> this invention, R1 equivalent to the part of n containing the 
proton acid radical expressed with said formula (I) may call a connection radical. 
[0035] It is the monomer, the oligomer, or the polymer radical which may permute an aromatic 
series ring to a maximum of four pieces, and contains hydrogen, alkyl, aryl, alkoxy ** aryloxy, a 
ketone, the ether, a thioether, the silyl ether, an aldehyde, an amide, ester, a thiol, a cyano ** 
halogen, poly alkene oxy-** poly arylene oxy-** poly arylene sulfate, the poly arylene sulfone, a 
poly phenoxyphenyl ketone, polystyrene, polyphenylene a polyamide, polyimide, polyester, and 
polyolefine as structure of R1 As for R1, it is desirable that they are a phenyl group, benzoyl, a 
phenoxy group, and an alkyl group to carbon numbers 1-20, and it is more desirable that they are 
a phenoxy group or an alkyl group to carbon numbers 1-20. 

[0036] It is characterized by for X being a proton acid radical and being a sulfonic group, a 
carboxylic-acid radical, a phosphoric-acid radical, and a sulfone imide radical among the <proton 
acid radical> above-mentioned type (I). A specific functional group may be used independently or 
two or more kinds of functional groups may be used. A sulfonic group can be used preferably. 
<the introductory approach of spacer structure> — although the approach of carrying out the 
polymerization of the monomer (the following, "spacer mold monomer") in which spacer 
structure is included as the introductory approach of the spacer structure containing such a 
proton acid radical can be mentioned, it is not limited to this. 

[0037] For example, dichlorophenyl benzenesulfonic acid, a dichlorophenyl naphthalene sulfonic 
acid, A dichlorophenyl anthracene sulfonic acid, a dibromo phenylbenzene sulfonic acid, A 
dibromo phenyl naphthalene sulfonic acid, a dibromo phenyl anthracene sulfonic acid, 
Dichlorophenyl permutation benzenesulfonic acid, a dichlorophenyl permutation naphthalene 
sulfonic acid, A dichlorophenyl permutation anthracene sulfonic acid, dibromo phenyl permutation 
benzenesulfonic acid, The monomer whose spacer parts, such as a dibromo phenyl permutation 
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naphthalene sulfonic acid and a dibromo phenyl permutation anthracene sulfonic acid, are 
aromatic series radicals or a condensed-ring aromatic series radical monomer, a heterocycle 
aromatic series radical monomer, [0038] Furthermore, dichlorophenyl methylsulfonic acid, a 
dichloro phenylethyl sulfonic acid, A dichlorophenyl propyl sulfonic acid, a dichlorophenyl butyl 
sulfonic acid, A dichlorophenyl pentyl sulfonic acid, a dichlorophenyl hexyl sulfonic acid, A 
dichlorophenyl octyl sulfonic acid, a dichlorophenyl nonyl sulfonic acid, A dichlorophenyl deca nil 
sulfonic acid, a dibromo phenylmethyl sulfonic acid, A dibromo phenylethyl sulfonic acid, a 
dibromo phenylpropyl sulfonic acid, A dibromo phenyl butyl sulfonic acid, a dibromo phenyl pentyl 
sulfonic acid, The monomer whose spacer parts, such as a dibromo phenyl hexyl sulfonic acid, a 
dibromo phenyl octyl sulfonic acid, a dibromo phenyl nonyl sulfonic acid, and a dibromo phenyl 
DEKANIRU sulfonic acid, are alkyl groups or a substituent content alkyl group monomer, [0039] 
Furthermore, dichloro phenoxy benzenesulfonic acid, a dichloro phenoxy naphthalene sulfonic 
acid, A dichloro phenoxy anthracene sulfonic acid, dibromo phenoxy benzenesulfonic acid, A 
dibromo phenoxy naphthalene sulfonic acid, a dibromo phenoxy anthracene sulfonic acid, 
Dichloro phenoxy permutation benzenesulfonic acid, a dichloro phenoxy permutation naphthalene 
sulfonic acid, A dichloro phenoxy permutation anthracene sulfonic acid, dibromo phenoxy 
permutation benzenesulfonic acid, The monomer whose spacer parts, such as a dibromo phenoxy 
permutation naphthalene sulfonic acid and a dibromo phenoxy permutation anthracene sulfonic 
acid, are aromatic series oxy-radicals or a condensed-ring aromatic series oxy-radical monomer, 
a heterocycle aromatic series oxy-radical monomer, [0040] Furthermore, a dichloro 
phenoxymethyl sulfonic acid, a dichloro phenoxy ethyl sulfonic acid, A dichloro phenoxy propyl 
sulfonic acid, a dichloro phenoxy butyl sulfonic acid, A dichloro phenoxy pentyl sulfonic acid, a 
dichloro phenoxy hexyl sulfonic acid, A dichloro phenoxy octyl sulfonic acid, a dichloro phenoxy 
nonyl sulfonic acid, A dichloro phenoxy DEKANIRU sulfonic acid, a dibromo phenoxymethyl 
sulfonic acid, A dibromo phenoxy ethyl sulfonic acid, a dibromo phenoxy propyl sulfonic acid, A 
dibromo phenoxy butyl sulfonic acid, a dibromo phenoxy pentyl sulfonic acid, A dibromo phenoxy 
hexyl sulfonic acid, a dibromo phenoxy octyl sulfonic acid, The monomer whose spacer parts, 
such as a dibromo phenoxy nonyl sulfonic acid and a dibromo phenoxy DEKANIRU sulfonic acid, 
are alkoxy groups, Or it is a substituent content alkoxy group monomer, and the connection 
radical of this of the spacer section is a ether group. This connection radical may be an ester 
group, an amide group, a thioether radical, an imino group, a ketone group, and an aromatic series 
radical still more nearly similarly, and many is sufficient as the sulfonic group contained by the 
spacer part serving as oligomer and a polymer chain. 

[0041] Although the ion conductivity macromolecule characterized by repeating the spacer mold 
monomer containing the proton acid radical of <manufacture approach of ion conductivity 
macromolecule> this invention, and containing in a unit is the following, makes and can be 
compounded, it is not necessary to necessarily follow these approach and conditions. 
[0042] in addition, the monomer of the above-mentioned publication — T. Kanbara T. Kushida N. 
Saito I and Kuwajima K. Kubota And T. Yamamoto Chemistry Letters, and 1992 and 583 - 586 
Indicated nickel (0) reduction coupling using a compound — Or *+********'457 No. or United 
States patent 5,241,044th By reduction coupling which was indicated by the number and by 
which the nickel catalyst was carried out, I.Colon, and D.R.Kelsey J. By Org.Chem and reduction 
coupling using the nickel (0) compound indicated by 1986, 51, and 2627, a polymerization can be 
carried out so that the polymer of this invention may be generated. 

[0043] The ion conductivity giant molecule characterized by repeating the spacer mold monomer 
containing the proton acid radical of <constituent> this invention, and containing in a unit may be 
used by kind, or two or more sorts may be blended and used for it. Moreover, it is also possible 
to use it as a blend with other polymers. Although especially the polymer to blend is not limited, 
polytetrafluoroethylene, poly trifluoro ethylene, polyvinylidene fluoride, polyethylene, a polyvinyl 
chloride, polyimide, a polyamide, polyether sulphone, a polyether ether ketone, a liquid crystal 
polymer, a polyphenylene sulfide, etc. are mentioned, for example. It is more desirable that these 
polymers have the proton acid radical. In case it is made to blend with these polymers, as for the 
ion conductivity macromolecule characterized by repeating the spacer mold monomer containing 
the proton acid radical of this invention, and containing in a unit, being contained 30% or more is 
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desirable, and it is more desirable. [ 50% or more of ] If there is too little ion conductivity 
macromolecule characterized by repeating the spacer mold monomer containing the proton acid 
radical of this invention, and containing in a unit, ionic conductivity cannot fully be demonstrated. 
Moreover, since the ion conductivity giant molecule characterized by repeating the spacer mold 
monomer containing the proton acid radical of this invention, and containing in a unit has the 
high hydrophilic property, when it is made to blend with other polymers, it is in the inclination for 
the water resisting property in an elevated temperature to become high. 
[0044] <Ion conductive polymer film> The ion conductivity macromolecule characterized by 
repeating the spacer mold monomer containing such a proton acid radical content proton acid 
radical, and containing in a unit is excellent in thermal resistance, and does not deteriorate in the 
stable usual state of preservation chemically. The ion conductivity macromolecule characterized 
by repeating the spacer mold monomer containing still such a proton acid radical, and containing 
in a unit has the property also physically that reinforcement is high. 

[0045] Therefore, the ion conductivity macromolecule characterized by repeating the spacer 
mold monomer containing the proton acid radical of this invention, and containing in a unit shows 
film reinforcement sufficient as an ion conductivity poly membrane, and the outstanding engine 
performance. Moreover, it is not limited to an ion conductivity poly membrane, but you may use 
it as the other film. For example, they are the electrolysis film for polymer batteries, ion 
exchange membrane, a filtration membrane, a demarcation membrane, the water absorption film, 
a surface protective coat, etc. Sufficient film reinforcement here is being able to form self- 
supported film without a base material, ionic conduction is the phenomenon (based on a 
chemistry great dictionary) in which ion moves under electric field and a current flows, and the 
ion conductivity poly membrane means the thing of the poly membrane which shows such a 
property. 

[0046] When the ion conductivity macromolecule characterized by repeating the spacer mold 
monomer containing the proton acid radical of this invention, and containing in a unit is used as a 
film-like electrolyte, After dissolving the ion conductivity macromolecule characterized by 
repeating the spacer mold monomer which contains a proton acid radical as the membranous 
manufacture approach, and containing in a unit in an organic solvent, it applies on a glass plate. 
The method of deliquoring and obtaining the film or the method of obtaining, the film by direct- 
heating and pressurizing is mentioned. Especially the organic solvent used here is not limited. 
[0047] <Fuel cell> The ion conductivity poly membrane characterized by repeating the spacer 
mold monomer containing the proton acid radical of this invention again, and containing in a unit 
is also producible as one film with an electrode. For example, the proton acid radical of this 
invention The spacer mold monomer to contain Between the electrode layers obtained from the 
solution which mixed the electrode agent with the ion conductivity polymer solution 
characterized by repeating the spacer mold monomer containing the proton acid radical of the 
film and this invention obtained from the ion conductivity macromolecule characterized by 
containing per repeat, and containing in a unit The ion conductivity polymer solution 
characterized by repeating the spacer mold monomer containing the proton acid radical of a 
small amount of this invention, and containing in a unit can be pasted up and obtained by 
evaporating coating lamination and a solvent thinly, the case where it uses for a fuel cell since 
the film united with such an electrode can make small interfacial resistance between the ionic 
conductivity film which is an electrode and an electrolyte — low — a cell [ **** ] can be 
offered. If the ion conductivity giant molecule characterized by repeating the spacer mold 
monomer containing the proton acid radical of this invention as a solvent used at this time, and 
containing in a unit dissolves, anything, it will be good and dimethylacetamide, dimethyl sulfoxide, 
N-methyl pyrrolidone, N-methyl pyrrolidinone, N.N-dimethylacetamide t an anisole, chloroform, a 
methylene chloride, dimethylformamide, etc. will be mentioned. 

[0048] the low resistance which was excellent in endurance since the ion conductivity 
macromolecule characterized by for the fuel cell concerning this invention repeating the spacer 
mold monomer containing a proton acid radical, and containing it in a unit was used for the 
binder of an electrolyte or an electrode — a high current — an operational fuel cell can be 
obtained. 
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[0049] Next, the fuel cell concerning this invention is explained concretely. 

[0050] The built fuel cell consists of the positive electrodes and negative electrodes which are 
contacted and arranged at the poly membrane which has ion conductivity, and these both sides. 
The hydrogen of a fuel oxidizes electrochemically in a negative electrode, and generates a proton 
and an electron. This proton moves the inside of the polyelectrolyte film to the positive 
electrode with which oxygen is supplied. On the other hand, it passes along the load connected 
to the cell, and flows to a positive electrode, a proton, oxygen, and an electron react in a positive 
electrode, and the electron generated with the negative electrode generates water. 
[0051] The electrode which constitutes said fuel cell consists of electric conduction material, 
the binder, and the catalyst. 

[0052] As electric conduction material, if it is the electrical conductivity matter, which thing may 
be used and various metals, a carbon material, etc. will be mentioned, for example, carbon black, 
activated carbon, graphites, etc., such as acetylene black, are mentioned, and these are 
independent — or it is mixed and used. 

[0053] Although it is desirable to use the ion conductivity macromolecule characterized by 
repeating the spacer mold monomer containing the proton acid radical of this invention as a 
binder, and containing in a unit, other various resin can also be used. In that case, various resin 
has the desirable fluororesin which has water repellence. Also in a fluororesin, a thing 400 
degrees C or less has the more desirable melting point, for example, polytetrafluoroethylene, a 
TERORAFURUORO ethylene perfluoroalkyl vinyl ether copolymer, etc. are mentioned. 
[0054] Although it will not be especially limited if it is the metal which promotes oxidation 
reaction of hydrogen, and the reduction reaction of oxygen as a catalyst metal, lead, iron, 
manganese, cobalt, chromium, a gallium, vanadium, a tungsten, a ruthenium, iridium, palladium, 
platinum, rhodiums, or those alloys are mentioned, for example. 
[0055] 

[Example] Hereafter, although this invention is explained still more concretely based on an 
example, this invention is not limited at all by these examples. In addition, the conditions of 
physical-properties measurement are as follows. 

[0056] Ionic conductivity: It inserted into the platinum electrode of the pajr with a diameter of 
5mm which opposes, and measured by the alternating current impedance method. Equipment 
used the LCR meter (4285made from HewlettPackard A). Measurement was performed under the 
temperature of 30 degrees C, and the over-humid conditions by the steam of distilled water. 
[0057] 

[The synthetic example 1] 2 and 5-dichlorophenol 130.4g (0.8 mols), 77g [ of 4-chlorobenzene 
sulfonic acids ] (0.4 mols), 1 10.4g [ of anhydrous potassium carbonate ] (0.8 mols), and pyridine 
1 5.8g (0.2 mols), 2g of copper powder, 2g of copper iodide, and 250ml of water were mixed, and it 
heated under nitrogen-gas-atmosphere mind, and was made to react under 2-hour reflux into 
the flask which carried out the nitrogen purge. It cooled to the room temperature after that, and 
the processing back was carried out with sodium-carbonate water, and extraction separation of 
the oil was carried out by diethylether. Filtration recovered the solid which added the 
hydrochloric acid to the separated water layer, and precipitated. The solid furthermore collected 
was dissolved in sodium-hydroxide water, and filtration separated insoluble matter. Filtration 
recovered the solid which added the acetic acid to the remaining sodium-hydroxide water 
solution, and precipitated. Furthermore, 13g (10% yield) of 2 and 5-dichloro-4-phenoxy 
benzenesulfonic acid was obtained by the recrystallizing method after desiccation. 
[0058] 

[The synthetic example 2] Diethylether (anhydrous) Zinc dust of 325 meshes of inside and 
marketing 1 It washes twice by the hydrogen chloride of M, next washes twice in diethylether 
(anhydrous), and after drying in a vacuum or under an inert atmosphere for several hours by 
about 100 ** - 200 **, activity zinc dust is obtained. If a lump forms while it is dry, the re- 
sheave of the zinc dust will be carried out to -150 meshes. This ingredient is stored under an 
inert atmosphere so that it may be used immediately or may isolate from oxygen and 
hygroscopic moisture. 
[0059] 



http://www4.ipdl.inpit.gojp/cgi-bin/tran^web^cgi_ejje 



2007/08/20 



JP,2002-289222?A Lt)FB^^D-DE^RiP^ieN] 



9/9 v 



[Example 1] To* the round bottom flask which carried out the nitrogen purge, it is a screw 
( triphenyl phosphine). Nickel chloride 0.21 3g, 0.1 9g of sodium iodides Triphenyl phosphine 1.02g 
Activity zinc dust 0.88g chosen in the synthetic example 2 2, 1.6g (5mmol) of 5~dichloro-4- 
phenoxy benzenesulfonic acid obtained in the synthetic example 1 Dichlorobenzene 0.74g 
(5mmol) and anhydrous N-methyl pyrrolidone (NMP) It added. This mixture was stirred at 65 
degrees C overnight. Ethanol 100ml which contains HCI for viscous mixture 10% It processed by 
flowing into inside. The rough product was filtered, and it filtered completely with ethanol and an 
acetone, and it dried by 120 **, and the 1.3g polymer (A) was obtained. 
[0060] 

[Example 2] 2, 2.39g (7.5mmol) of 5-dichloro~4-phenoxy benzenesulfonic acid The 1.5g polymer 
(B) was obtained by the same actuation as an example 1 except having changed into 
dichlorobenzene 0.37g (2.5mmol). 
[0061] 

[Example 3] It changed into dichlorobenzene 0.37g (2.5mmol), and the 1.4g polymer (C) was 
obtained by the same actuation as an example 1 except having added 3 and 4-dichloro 
benzophenone 0.63g (2.5mmol). 
[0062] 

[Example 4] It changed into dichlorobenzene 0.37g (2.5mmol), and the 1.3g polymer (D) was 
obtained by the same actuation as an example 1 except having added 4 and 4'-dichloro 
benzophenone 0.63g (2.5mmol). 
[0063] 

[Example 5] Dissolved the obtained powder polymer in N-methyl pyrrolidone (NMP), carried out 
the cast on the glass substrate, it was made to dry at 230 degrees C, and the poly membrane 
was obtained. The obtained film was rich in flexibility and tough. About this film, ionic 
conductivity was measured by the approach of said publication. A result is shown in Table 1. 
[0064] 
[Table 1] 
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tf'J^-(C) 
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?H'J T — ( D) 


2. 1 x 1 O- 3 



[0065] Table 1 — examples 1-4 — the Nafion film (Du Pont make) — comparing — an ionic 
conductivity EQC — or it raised a little and came out. It was the value which is satisfactory 
practically. 
[0066] 

[Effect of the Invention] the low resistance which was excellent in endurance since this 
invention was constituted as explained above — a high current — the polyelectrolyte film which 
makes an operational fuel cell possible and ion conductivity excelled [ film ] in thermal resistance 
highly is offered, and the outstanding fuel cell using it is offered. 
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&^T\ (-Ar-0-))n ©aJ^J V— <DJ|M6Wfc* *o 

»T*SufcA^BSns. *'J7'J-l/>t*yF 
tt, lWI8T*to**Ttt&^tfi* #11(2,6- v^^-l, 
4- 7xXl/>t+y H) ,#11(2,6- y7xXJW 
1,4- 7xXl/>t*yK) , #U( ^x-2,3,5,6 
- fh77MD7xXl/» 45ct^#U( 
2,6- fcf U ;WS*tf. *UX-rMh> 

te, «f*H^^T, 7xXUX **V45ct«* 



U (^x-1,4- ;7x~ l/^+^-l, 4- 7xXl/> 

#;i/#x;i/-i,4- 7xxl/», fi<ttfB*#Uv-PE 
K^£^£r 0 *U7'J-U-Mifl/7^;i/i$/dW 

r>y7xy-w , uyj^>y-;K tFD*;>, 

4,4'- yt Fn*yt:7xx;K^i;5ayt-;^^ 

a**Hsn*, ±iacD-<K«ttsn^tCct<»e>nTv^ 

>, Will l,4-7'^>y7$X 1, 6-^1t > v7 3 
>, 4,4'- *^U>S?7X>J >, U-7xXl/>y7 
3 >, l,4-7xXl/>v73>^£, z:», 7 
y^>t, ^V7^JH, fl/7^m «&ffi»^£:<0 

[0 0 3 0] #UxXf;Ht Wt5T*t)^Ttt&l/i 

;k x^u>if u=i-;k 1,6-^ 

[0 0 3 1] <— R 2<Dffi&>±9tt (I) R 2 <D 

T)V*)V, 7U-;k 7;io^>, 7U-M+ 
>\ ^rhX X— yjk ^X— v'LUUX— ■ r- 
;k 7^r t 73 h\ XXfik y*— ;k y7 
>\ Aay>, *>J7;Hr>**^ *U7U-l/>^ 
*U7U-l/>^7x-F, #U7U-l/>^ 
*'J7xy + y7xXJ^FX *UXrl/ 
>, #U7xXl/>, #U75h\ #'J-f5K, #'JX 

[0 0 3 2] *#»CH APy>, IS?, 

[0 0 3 3] ct O^Wtr^, R 2 #*SiJBhf, Any 

S, 7;i/*;i/5f;tS, 7U-o + yl, 7U-^ft 

a, 7y;H, XXfAI, ^^XXx-JUS, 7 ^ H 

S> -f^KS, 7^7S, ^^/*> XMyXXril/ 

S> X;i/*>7^ KS, y77l, xFnJ, 

v;i/*> *;i/*X> ^M^FS, 7;i/$^ , ?Atf» 

[0 0 3 4] <^^— tt- C0*jt>*^BJtC*5^T, ffif 
IBSC (I) Tit»$n^yPF>tS^fb/:n^ 

[0 0 3 5] R 1 (DfiiB^LTte, S^4fHST5?#^ 
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*U7U-l/>«y, #U7'J-l/>X;i/7x- 
K #U7'J-1/>XWX *U7x; + y7x^ 

77- t'J^-$fctt#UV-lT*§o RIB, 
7xzM, ^>l/-f;i/£, 7x7*yS, j^St^Cl^ 

+ yl$>§^^St 1?5^20 &X<D7)l3r)imX$> 

[0 0 3 6] <yp h>^*>±iBS: (i) xh^ 

□ h>SST , *0, x;i^>g£*, *M>SI, u > 

&i£<D^mm*m&xm^x*>, 2««eu:®'Stes* 

<X^— «igco^A*ffi> d Od: 5 S7 p n h 

[0 0 3 7] fc<hAH > ? ^DD7xxi;i/^>-t:>x;P 
*>^, y^nD7xX;i/t7^l/>XM>t> 

□ □7x^7>h7t>XM>l, y7Dt7xZ 
;i^>1r>X;i'*>^ y7 , D : 67x-Jl/t73 7 l/>X 
;i/*>^, yyp ; E7x-;i/7>h7t>XW>i, 
y D □ 7 x X ;Hi^ >t* >XM y^DD7 
x.-JVM^y^U>XJl^>m. y?nn7x-Jl/i 
^T> h^ir>7;^^>m, yyn^7xx;H^> 
ir>x;U^>m, y^P : E7xXJI/f^7^1/>X^ 
*>K, y7 t U ; E7xr;H^7>h7-t!>XM>i 

[0 0 3 8] $^:«y^OD7xXJMfHJl/*> 
y^DD7xXJl/X^l/7W>f, y^DD7i 

-;p:/d tf;px;i/* >^> v$ u n 7x^^7Jl/ 
ay jL-)V\3ri/)\s7,)V*>W.. y^PD7xrMi7 

^)VX)V^ym.. y?pp7x^yzM;i/*>i, 

yi7PP7x-Jl/f*zMM>S, y7*Dt7xZ 

;i/y. ^Jix zyzfa^y x -;pxf;i/XJW > 

y7 r P : E7xX^Ph:^M>l> y7u^7 

x-;i/y^;i/x;i^^>K, yyot7xxM>fji/X 

yyp^7xx;K+yjl/XM>l, y7 
U^zy x.^)V-t^^)V7,)V^y^ y7'Dt7xXJl/y 

-;i/X;j/*>K, y7D^7xxji/f*xMW>S 
^iiiiM7J^Ji/S ; ey7-, 

[0 0 3 9] $^l:Byi7PP7xy+y^>t*>X^ 



(6) 

/0 

*>K> y?PP7xy+yt7^I/>XM>i, v 
^7PP7x;*y7>h7t>XW>i, y7 < D : 67 
i7 +->-^>-tf>X^*:>K> y7Dt7x; + yt7 
i7U>X)\s*>m. y7*P ; E7x7^y7>F7t>X 
;i^>^> y^PP7x7^yl^>t , >XJP*> 

ffi* ¥?aay^;*i/m&j-y?U>X)l*>M, V 

^DP7x;+yfft7> h^ir>X;U*>^ 
^7x7 ^>B^>"t:>X;i/*>g^ y^Dt7x7 
^v>^^y r ^U>X;i/*>^> y7P^7x;ty| 

[0 0 4 0] S ?> iCHy i7 P P 7 x / *y ^ ^X;P* 
y^DD7x;+yXWXW>^ y^DD 
7x;+y7'Dt:jl/XM>i> y^PD7x;^yy 
^)V7s)V^>m. y?DP7i;ty^>»XW> 
yi;pp7xy + yA*yJl/XJl/*>i> i/^uu 
7x;+y^f;i/XM>i> yi/PP7x7^yy 
n;i/X;l/*>^> y^PP7xy+yr*xjkXW> 
20 y7P ; t7x;*y^fHW>|, y7"P ; E7 

x y+yXfMW>S, y^D ; E7xy + y7 , Dlf 
)lXJl^>m, y7'P : t7x; + y7 t fMM>^ 
y7 , P : E7x;+y^>fMM>|[, v^D^t^x 

y ^rS/^\+v;i/x;i/^>^, y> r P : t7xytyt^f 
;i/x;i/^>^, v^p : ty'xy^^yx:;i/x;i/7tx>^, 
y7*P ; E7xy + x;i/x;u* £ x • y— 

t7J^ + yI : &y7-T^0, dn^x^-it-geco 

30 toXrJH, T^KS, ^^x-^;l/S, <^>S, 
n>S, y?S^*T*oT^ot:<, X^— !J— §5^^ 

[0041] <>r *>e»tt*» : p©«jB*ft>**w 

[0 0 4 2] ±I3fB*CD ; ty V— ttT. Kanbara, 

40 T. Kushida, N. Sai to, I,Kuwajima, K. Kubot 
a, ^i^T. Yamamoto KlcfctK Chemistry Letter 
s, 1992, 583 -586 fclBWSn&ny ^r;K0) 
Sffl^&jSjc* >£\ *fc^*H#f^' 457*6= 

L<te*ffl#Wfg5,241,044 ^tClBttSnfcx:-/^^ 
jUllianfcaTC^y^U I. Colon, D.R.Kelsey 

\Z&Q. J. Org. Chem, 1986, 51, 2627K:ifi«£nfc — 
^^r;i/ (0) {£&m&m\i*1t&7t*y?V >?lz&0, 
>J V-S^JSW* <fc 3 Kfi^TS £ 

50 [0 0 4 3] <«IJ««>*»W©^D h >*»*^rr 
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# U V- 1 ©:7*U > H i bT^fflf -5 £ t %> PlfllTab 
^t*-^. #U^?1>', #U75H, #Ul-fMJl' 

p h>»s*-&#-r*^^— y— si^y v-^jsojiu 

3 0%El±^Sn5 ZttiWSi b<, 5 0%J^±^J;0 

ffti^. *iBj®7"D f->ta^f i-ii^^-if- 

^ y v - £ & o ji l ^ ffi ^ tr ^ «t £ # m t. b T 1/ >5 

& x t — y- §y ^ y v - £ o jg l m& ic ^ t? ^ t * & 
mt it us -r * >e^tt^^ttn*tt^*s ^fcfe. 

{fH©# U V— <h 7^1/ > K £iSfflT©It#tti^K < 
[0 0 4 4] <-f ^>*«t4S^M>C© e t'5^'yP 
v- «M 0 il b flMfc £tr Z t £ ft®. £ IT ^ * -f * > 

b m & ( - # tr z t s 4$fK t l t v» s -f or > e * tt its # ^ 

[0 0 4 5] *5£W<n-?n h>Wt^i^-f 

z> y y- Sit y -7- £«& o jg bUMitc^tr c t 

TT^*>#»»bT*i«*Wi*:S* MM**»*fc 

[0 0 4 6] *%w<r>zfu h>KS*-&^r-r*^^— y 

— y- S! ^ ;v - £ tft o 51 b # {i tc ^ tf c t s & m. t L 



(7) 

tett 6 n z> . ^ ci if ffl «r> 6 n * *r«*»j »a w t 

[0 0 4 7] <«S»*?l!l>Sit. *f6BJ©^Ph>SfS 

$#*-rsx^— y— s^yv-siaojgb^Lfefc^-tj 

c i *!t#gi: i bT it* Z> -i * >£i»tti«$HMKtt*« i © 
-#KtbTf^«"T*3:«ht>liJ**. ^J^«*^bj©-7° 

P b>M&%'£f}-t 5X^- y— M^Ey V— £&0jgb 

-y-SJ^y ■7-s*0jgb*ffic < &tr^ t swat it 
^#T^> y ^— y— ffl^t y v- Sr^i o m b^etc^tf c 

*?tti*^o ^©<te>? i e £it@^-#:'fbbfc)Ktt> esta 

(c^tJ n <>: t b T V» * -f * >eiHttJ8» : F3&«»» 

y?;uy;i/^+v- K, N-y^tfp'J H>, N-y?- 

;|/tfnijy/> 1 N. N-)7fJI/7th75F, 7- 
V— i'nDMA, m\L*3-V>. y^fJWl'A 

[0 0 4 8] *»MK«*«S»*«ltt. -7°Ph>^S^ 

30 tswatbT^a-f^^e^ttift^sm/sw^mai 
©ii8#jwt*ffifflbT^*jtie>. m^mzmntc, 

[0049] mz^mm\zm?>mnmm\z^xm^m 
\zmn?z>. 

[0050] &2>%mnmz'( *>fcm&&m-?2>Hhft 
=? m ^ z © m <H'J f z & m. b t a m s n 5 je a & «t ^ a® 

^SJSbTTKSr^-rs. 

[0051] HfFte^mite*«fiK-r5«ffitt. 

[0052] is«iLTii nn.fcm&®n-v&ntt 
i^ttg^bTfiefflsn-s. 

50 [0 0 5 3] «g*^JibT«. *^s^©^P h>tl^ 
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7>;/iii»flg<£+TfcBt'£**4 0 0 t:«T© 9 » 

[0 0 5 4] LTtt, 7K^W^tSJ^*3«fc^ 

[0 0 5.5] 

[0 0 5 6] -1*>fcmm : *S5mmcD*ffei:-r«-*t 

gfaLCR^-^- (Hewl e t tPacka 
r d*tS34 2 8 5 A) Sr^fflbfc, WJgtt, MS 3 0 

[0 0 5 7] 



1 ] 



lt77X3tf>|;, 2> 5— 



DQ7iy-;H30.4g (0. 8mol) , 4-^7 
DD^>-fef>X;p3tN>g!7 7 g (0. 4mo 1 ) , 
^K^'J^A 110. 4 g (0. 8 mo 1 ) , tf«Jv ? > 
15. 8g (0. 2 m o 1 ) . «*&5fc 2 g , 3 -7<fc|§ 2 
g. *2 5 0ml&l^L, ^*»H^TTJIP^L2B# 
MjaSfETSiSS-arfc. *0»a»lC»3J]U eS&^HJ 
£A*Tffl8». ylf^X-fJPtM^ttttlML 

2. 5 -7xy+v-^>-tf>x;i/^> 

1 3 g do %w.m 

[0 0 5 8] 

91 



io 



20 



30 



40 



/4 

U ^fc, yx^X— T-^0**)«t»"P2iaifc»L. * 
bT*£**;fctt^ii&tt£HftTT?«100 < C~200 "C 

[0 0 5 9] 

[*M«ajl] S^B^LfcjtlJS^^XPfC. fc'TU h 
iJ7irW7x7-f» X-yy;i/i7P'J H0.2l3g> 3 
•^-ft;^- h U ^AO. I9g , MJ7iZMX7^>1.02g 



. £f&m2-?m*>ntzft&m®yx ho.88g 



0!l 1 Tt# 5 tlfc 2 , 5-v^DD-4-7i;+y^> 
-tf>7,^*>gfl.6g (5mmol) , yi7DD^>t* >0. 
74g (5mmol) *5J:tf, &*N-*3^KD U K>(NMP) 

lOXHClS^frX^Z-JMOOml ^aCdch 

KcfcOfflSLfc. iifilEftSiliU, x^y-;i,*3ck^ 

i. 3g©#«j7- (a) zmrco 

[0 0 6 0] 

>7Jl/*>^2. 3 9g(7. 5mmol) , v^doa; 
>f>0. 3 7 g (2. 5mmol) \Z&ttEKft\Z, USS^J 
liRHtftll^l. 5g©#Uv- (B) £f#fc o 
[0 0 6 1 ] 

[^Jfifi»J3] y^nn^/t^O. 3 7g (2. Smmol) 
tC^X., 3, 4-yjDO^>^7x;>0. 63g 

(2. 5mmol) SiPAfcJK^JS, 1 
Tl. 4gO*U-7- (C) £t#fco 

[0 0 6 2] 

[*M#J4] y^DD^^VO. 3 7g (2. Smmol) 
Cfi, 4, 4' -y^DP^>77xy>0. 63g 

(2. Smmol) SiHfcfcJBtfm, 1 t Fimz&fc 

Tl. 3g©#U7- (D) 

[0 0 6 3] 

><NMP)K:»#?£i*\ i/7XSSli:+tXM, 2 3 
tcS^, &®7?$>^tzo zomzrmx, mJfBfB^tf)* 

[0 0 6 4] 











#U^-(A) 


2. 2 x 1 O- 3 


MMW2 




3. 1 x 1 O- 2 




*'J7-(C) 


2.4X1 O- 3 


*Jfc*J4 


'K'J T— ( D) 


2. 1 x 10~ 3 



[0065] SUD, USS^J 1—4 ttN a f i o n 



50 
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[0 0 6 6] 



(9) 



